
Generated using the official AMS LATEX template v5.0

Seasonal Prediction of Tropical Cyclones over the North Atlantic and1

Western North Pacific2

Daniel J. Befort∗3

Atmospheric, Oceanic and Planetary Physics, Department of Physics, University of Oxford,

Oxford, UK

4

5

Kevin I. Hodges6

National Centre for Atmospheric Science and Department of Meteorology, University of Reading7

Antje Weisheimer8

National Centre for Atmospheric Science, University of Oxford, Oxford, UK9

European Centre for Medium-Range Weather Forecasts, Reading, UK10

1



LIST OF TABLES11

Table ST1. Summary of the reanalysis datasets used in this study. Abbreviations: 4D-12

Var, 4D variational data assimilation; 3D-Var, 3D variational data assimilation;13

TL639L137, triangular truncation 639, with linear grid, 137 vertical levels14

(approximate horizontal grid spacing in parentheses). Values given in data grid15

row refer to resolutions for required variables available for download from the16

C3S data store and might differ from the model resolution. . . . . . . . . 317

2



ERA5 ERA-Interim JRA55 NCEP-CFSR MERRA2

Assimilation 4D-VAR 4D-VAR 4D-VAR 3D-VAR 3D-VAR

Model resolution TL639L137 TL255L60 TL319L60 T382L64
Cubed sphere

(50km)

Data grid 1280x640 512x256 288x145 720x361 576x361

Table ST1. Summary of the reanalysis datasets used in this study. Abbreviations: 4D-Var, 4D variational

data assimilation; 3D-Var, 3D variational data assimilation; TL639L137, triangular truncation 639, with linear

grid, 137 vertical levels (approximate horizontal grid spacing in parentheses). Values given in data grid row

refer to resolutions for required variables available for download from the C3S data store and might differ from

the model resolution.

18

19

20

21

22

3



LIST OF FIGURES23

Fig. S1. Timeseries for TC counts (anomalies to long-term mean) over the North Atlantic during July24

to October for each model (coloured lines), the Multi-Model Reanalyses (solid black) and25

IBTrACS (dashed black). Boxplots indicate ensemble spread and grey shading spread of26

the five reanalyses. The numbers in the legend for the model indicate (from left to right):27

ACC model and MMR mean, ACC model and IBTrACS, standard deviation (std) of model28

ensemble mean). For IBTrACS only ACC to MMR and std is given; for MMR only std is29

given. . . . . . . . . . . . . . . . . . . . . . . . . 530

Fig. S2. Same as S1 for NAcoast. . . . . . . . . . . . . . . . . . . . 631

Fig. S3. Same as S1 for WNP. . . . . . . . . . . . . . . . . . . . . 732

Fig. S4. Same as S1 for WNPcoast. . . . . . . . . . . . . . . . . . . . 833

Fig. S5. Timeseries for TC ACE (anomalies to long-term mean) over the North Atlantic during July34

to October for each model (coloured lines) and the Multi-Model Reanalyses (solid black).35

Boxplots indicate ensemble spread and grey shading spread of the five reanalyses. The36

numbers in the legend for the model indicate (from left to right): ACC model and MMR37

mean, standard deviation (std) of model ensemble mean). For the MMR only std is given. . . 938

Fig. S6. Same as S5 for NAcoast. . . . . . . . . . . . . . . . . . . . 1039

Fig. S7. Same as S5 for WNP. . . . . . . . . . . . . . . . . . . . . 1140

Fig. S8. Same as S5 for WNPcoast. . . . . . . . . . . . . . . . . . . . 1241

Fig. S9. Track density and intensity biases relative to the ensemble mean reanalyses for the NA for42

the ASO season relative to the forecast start date, (a) DWD-GCFS2.0 (DWD), (b) CMCC-43

SPS3 (CMCC), (c) ECMWF-SEAS5 (ECMWF), (d) Météo-France-S5 (METEOF-S5), (e)44

Météo-France-S6 (METEOF-S6), (f) UKMO-GloSea5-GC2 (UKMO). Track densities are45

in units of number per season per ensemble member per unit area (unit area equivalent to a46

5◦ spherical cap) and intensity is in terms of vorticity in units of 10−5𝑠−1. . . . . . . 1347

Fig. S10. Track density and intensity biases relative to the ensemble mean reanalyses for the WNP for48

the ASO season relative to the forecast start date, (a) DWD-GCFS2.0 (DWD), (b) CMCC-49

SPS3 (CMCC), (c) ECMWF-SEAS5 (ECMWF), (d) Météo-France-S5 (METEOF-S5), (e)50

Météo-France-S6 (METEOF-S6), (f) UKMO-GloSea5-GC2 (UKMO). Track densities are51

in units of number per season per ensemble member per unit area (unit area equivalent to a52

5◦ spherical cap) and intensity is in terms of vorticity in units of 10−5𝑠−1. . . . . . . 1453

4



1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

CMCC-SPS3 (0.53/0.47/1.57)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

DWD-GCFS2.0 (0.39/0.52/0.65)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

Meteo-France S6 (0.51/0.41/2.01)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

Meteo-France S5 (0.59/0.56/2.23)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

UKMO-GloSea5-GC2 (0.52/0.61/1.74)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

ECMWF-SEAS5 (0.57/0.57/2.37)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
15

10

5

0

5

10

15

TC
 n

um
be

r (
an

om
al

y)

NA

Multi-Model Ensemble (0.57/0.56/1.56)
IBTrACS (0.78/4.35)
Multi-Model Reanalyses (3.67)

Fig. S1. Timeseries for TC counts (anomalies to long-term mean) over the North Atlantic during July to
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Fig. S2. Same as S1 for NAcoast.
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Fig. S3. Same as S1 for WNP.
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Fig. S4. Same as S1 for WNPcoast.
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Fig. S5. Timeseries for TC ACE (anomalies to long-term mean) over the North Atlantic during July to October

for each model (coloured lines) and the Multi-Model Reanalyses (solid black). Boxplots indicate ensemble

spread and grey shading spread of the five reanalyses. The numbers in the legend for the model indicate (from

left to right): ACC model and MMR mean, standard deviation (std) of model ensemble mean). For the MMR

only std is given.
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Fig. S6. Same as S5 for NAcoast.
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Fig. S7. Same as S5 for WNP.
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Fig. S8. Same as S5 for WNPcoast.
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(a) CMCC (b) DWD

(c) ECMWF (d) METEOF-S5

(e) METEOF-S6 (f ) UKMO

Fig. S9. Track density and intensity biases relative to the ensemble mean reanalyses for the NA for the

ASO season relative to the forecast start date, (a) DWD-GCFS2.0 (DWD), (b) CMCC-SPS3 (CMCC), (c)

ECMWF-SEAS5 (ECMWF), (d) Météo-France-S5 (METEOF-S5), (e) Météo-France-S6 (METEOF-S6), (f)

UKMO-GloSea5-GC2 (UKMO). Track densities are in units of number per season per ensemble member per

unit area (unit area equivalent to a 5◦ spherical cap) and intensity is in terms of vorticity in units of 10−5𝑠−1.
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(a) CMCC (b) DWD

(c) ECMWF (d) METEOF-S5

(e) METEOF-S6 (f ) UKMO

Fig. S10. Track density and intensity biases relative to the ensemble mean reanalyses for the WNP for

the ASO season relative to the forecast start date, (a) DWD-GCFS2.0 (DWD), (b) CMCC-SPS3 (CMCC),

(c) ECMWF-SEAS5 (ECMWF), (d) Météo-France-S5 (METEOF-S5), (e) Météo-France-S6 (METEOF-S6), (f)

UKMO-GloSea5-GC2 (UKMO). Track densities are in units of number per season per ensemble member per

unit area (unit area equivalent to a 5◦ spherical cap) and intensity is in terms of vorticity in units of 10−5𝑠−1.
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